What is claimed is : 



A method for forming a titanium layer supported by a substrate, comprising: 
forming a seed layer supported by the substrate by combining a first precursor 

with a first reducing agent; and 
forming the titanium layer supported by th£ substrate by combining a titanium- 
containing precursor with the seed/layer. 



A method for forming a titanium layer supported by a substrate, comprising: 
forming a seed layer supported by the sibstealejjjrcombining a first precursor 
with a first reducing agent, whirehftSe first precursor is an alkane; and 
forming the titanium layer supported by tHe lubstrate by combining a titanium- 
containing precursor with theseed layer. 



The method of claim 1, further comprising annealing the titanium layer to form 
titanium silicide. 

The method of claim 1, wherein firming a seed layer comprises forming a seed 
layer in accordance with the following chemical process (I): 



(I) 

wherein: 



MR, + H 2 -»7 M + alkanes, 
M is an element selected from the group consisting of zinc, 
caciniium, mercury, aluminum, gallium, indium, tin, 
silicon, germanium, lead, arsenic and antimony; 
R is an alkyl group; and 

x is some integer value equal to the valence of M. 
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The method of claim 1, wherein forming a seed layer Comprises forming a zinc 
seed layer in accordance with the following chemical process (I): 



(I) 



ZnR, + H, 



Zn + alkanes, 



wherein: R is an alkyl group. 



The method of claim 4, wherein forming a seed layer is performed at a 
temperature between approximately 100 mdf 600 degrees Celsius. 

The method of claim 1, whereigpiming tide titanium layer comprises forming 
the titanium layer in accordance'with thtf following chemical process (II): 



(II) 

wherein: 



TiCl 4 + M -+ Ti j UC\ X 
M an element selected from the group consisting of zinc, 

cadmium, mircury, aluminum, gallium, indium, tin, 
silicon, germanium, lead, arsenic and antimony; and 
x is some integer A^alue equal to the valence of M. 



8. The method of claim 1 , wher eta forming the titanium layer comprises forming 
the titanium layer in accordance with the following chemical process (II): 

(II) TiCl 4 + Zn hi + ZnCl 2 . 

9. The method of claim 7, Avherein forming the titanium layer in accordance with 
chemical process (II) if performed at a temperature between approximately 100 
and 600 degrees Cels/us. 



10. The method of claiih 1 , wherein forming the titanium layer further comprises 
forming titanium silicide. 



\ 
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1 1 . The method of claim 10, wherein forming titaniunl silicide apprises forming 
titanium silicide at a temperature of between approximately 250 to 750 degrees 
Celsius. 



12. The method of claim 1, wherein forming the titaniun/ layer comprises forming 
the titanium layer comprising a titanium alloy. 

13. The method of claim 12, wherein forming the ti/anium layer comprising a 
titanium alloy comprises a titanium alloy containing titanium and an element 
selected from the group consisting of zinc, cadmium, mercury, aluminum, 
gallium, indium, tin, silicon, germanium, lead, arsenic and antimony. 



M: 



•rr< 
Pi 



14. The method of claim 12, wherein forming the titanium layer comprising a 
titanium alloy comprises a titanium ^Idy x)jrf£uiing titanium and zinc. 



15. 



c 



A method for forming a titanium layer on an integrated circuit, comprising: 
forming a seed layer on the inteffated circuit by combining a first precursor with 

. a reducing agent with diemical vapor deposition (CVD); and 
forming the titanium layer on the integrated circuit by combining the seed layer 

with a second precursor with CVD; 
wherein the seed layer is Jormed according to the following chemical 
process (I): 



(I) MRj. f H 2 -> M + alkanes, 

wherein: M an£lement selected from the group consisting of zinc, 

cadmium, mercury, aluminum, gallium, indium, tin, 
silicon, germanium, lead, arsenic and antimony; 
R & an alkyl group; and 

x is some integer value equal to the valence of M; 
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wherein chemical process (I) is performed at a temperature greater than 400 

degrees Celsius; and 
wherein the titanium layer is formed according to the fojfowing chemical 

process (II): 



(II) 



TiCl 4 + M Ti + MCI, 



wherein chemical process (II) is performed at a ^mperature greater than 400 
degrees Celsius. 



16. A method for forming a titanium layer on arf integrated circuit, comprising: 

forming a seed layer on the integrated circi/it by combining a first precursor with 



a reducing agent wi 
forming the titanium layec 



cal vapor deposition (CVD); 
integrated circuit by combining the seed layer 
with a second precursor with ' 
wherein the seed layer is zinc, and fo/med according to the following chemical 
process (I): 




(I) ZnR 2 + H 2 -»• Zn y alkanes, 

wherein R is an alkyl group and chemical process (I) is performed at a 
temperature greater than 400 degrees Celsius; and 

wherein the titanium laye/is formed according to the following chemical 
process (II): 



(II) TiCl 4 + Zn/-+ Ti + ZnCl 



2> 



wherein chemical rifocess (II) is performed at a temperature greater than 400 
degrees Celsius. 
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17. The method of claim 1 5, further comprising annealing the titajflum layer to form 
titanium silicide. 



18. The method of claim 1 5, wherein forming the titanium/ayer further comprises 
forming titanium silicide. 

1 9. The method of claim 18, wherein forming the tH^iium silicide comprises 
forming titanium silicide at a temperature of between approximately 250 to 750 
degrees Celsius. 

20. The method of claim 15, wherein forming the titanium layer comprises forming 



the titanium layer comp 




titamum alloy. 



21 . The method of claim 15, wherein forming the titanium layer comprising a 
titanium alloy comprises a titanium alloy containing titanium and an element 
selected from the group consisting of zinc, cadmium, mercury, aluminum, 
gallium, indium, tin, silioon, germanium, lead, arsenic and antimony. 

22. The method of claim 15, wherein forming the titanium layer comprising a 
titanium alloy compftses a titanium alloy containing titanium and zinc. 



23 . A method for forming a titanium layer supported by a substrate, comprising: 
forming a seed layer supported by the substrate by combining a first precursor 
with a/first reducing agent, wherein the first precursor is an alkane and 
wherein the alkane comprises an element selected from the group 
consisting of zinc, cadmium/mercury, aluminum, gallium, indium, tin, 
silicon, germanium, lead, arsenic and antimony; and 
formingAhe titanium layer supported by the substrate by combining a 
ftitanium-containing precursor with the seed layer. 
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24. A chemical vapor deposition method of providing a layer of titanium on an 

' integrated circuit within a chemical vapor deposition (CVI)/reactor, the method 

comprising: / 
injecting a first precursor and reducing agent in the CVJD reactor; 
forming a seed layer on the integrated circuit from reaction of the first precursor 

and the reducing agent, wherein the first precursor is an alkane; 
injecting a second precursor in the CVD reactor; apd 

forming the titanium layer on the integrated circuit from reaction of the second 
precursor and the seed layer. / 

25 . A chemical vapor deposition mmpdof providing a layer of titanium on an 
integrated circuit within a chemidal vapor deposition (CVD) reactor, the method 
comprising: / 

injecting a first precursor and reducing agent in the CVD reactor; 

forming a seed layer on the integrated circuit from reaction of the first precursor 
and the reducing agent, whereid the first precursor is an alkane and 
wherein the alkane comprise/ an element selected from the group 
consisting of zinc, cadmiuM, mercury, aluminum, gallium, indium, tin, 
silicon, germanium, lead,yarsenic and antimony; 

injecting a second precursor in trie CVD reactor; and 

forming the titanium layer on the integrated circuit from reaction of the second 
precursor and the sedl layer. 

26. A chemical vapor deposition method of providing a layer of titanium on an 
integrated circuit within L chemical vapor deposition (CVD) reactor, the method 
comprising: / 

injecting a first precucfeor and reducing agent in the CVD reactor; 

forming zinc on the integrated circuit from a reaction of the first precursor and 

the first reducing agent; 
injecting a secondnprecursor in the CVD reactor; and 
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27. 



• 



forming the titanium layer on the integrated 
precursor and the zinc. 

The method of claim 24, further comprising 
titanium silicide. 



28. The method of claim 24, wherein forming 
the following chemical process (I): 



circuit from a reaction of the second 



/ ■ 

annealing the titanium layer to form 



the seed layer is in accordance with 



(I) MR^ + M + aDcanes, 

wherein: M is an elefceht selected fibm the group consisting of zinc, 

cadmium, mercury! aluminum, gallium, indium, tin, 
silicon, germaniun^, lead, arsenic and antimony; 
R is an alkyl group; and 

jc is some integer value e<|ual to the valence of M. 



29. The method of claim 26, wherein formifig the zinc is in accordance with the 
following chemical process (I): 

(I) ZnR 2 + H 2 -> Zn f alkanes, 

wherein: R is an alkyl group. 

30. The method of claim 28, wherein fonriing the seed layer comprises forming the 
seed layer according to chemical process (I) at a temperature between 
approximately 100 and 600 degrees Celsius. 

3 1 . The method of claim 28, wherein fonAing the titanium layer comprises forming 
the titanium layer in accordance with [he following chemical process (II): 



(II) 



TiCl 4 + M - Ti f MC1 X 
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32. The method of claim 29, wherein forming the titanium/fayer comprises forming 
the titanium layer in accordance with the following chemical process (II): 



(II) 



TiCl 4 + Zn -* Ti + ZnCl 2 y 



33 . The method of claim 3 1 , wherein forming the* titanium layer comprises forming 
the titanium layer according to chemical pnocess (II) at a temperature between 
approximately 100 and 600 degrees Celsius. 



34. The method of claim 24, wherein fencing 
forming titanium silicide. 




ium layer further comprises 



35. The method of claim 34, where Wforming titanium silicide comprises forming 
titanium silicide at a temperatur/ of between approximately 250 to 750 degrees 
Celsius. 

36. The method of claim 24, wherein forming the titanium layer further comprises 
forming a titanium alloy ^containing titanium and an element selected from the 
group consisting of zW cadmium, mercury, aluminum, gallium, indium, tin, 
silicon, germanium, lead, arsenic and antimony. 



37. The method of claim 26, wherein forming the titanium layer further comprises 
forming a titanium zinc alloy layer. 
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38. A method for forming a titanium layer supported by a^ubstrate, comprising 
forming the titanium layer according to the following chemical process (III): 



(III) 

wherein: 



TiCl 4 + M (source) 



Ti 



MCL 



M is an element selected fromAe group consisting of zinc, 
cadmium, mercury, aluminum, gallium, indium, tin, 
silicon, germanium/ead, arsenic and antimony; and 

jc is some integer value eoual to the valence of M. 



39. A method for forming a titanium laye/ supported by a substrate, comprising 



forming the titanium layer according 



(III) TiCl 4 + Zn -+ Ti + /ZnCl 2 



thgioilowing chemical process (HI): 



40. The method of claim 38, furth^- comprising annealing the titanium layer to form 
titanium silicide. 

41 . A method for forming a titanium layer supported by a substrate, comprising 
forming the titanium laydr according to the following chemical process (IV): 



(IV) MR, f H 2 + TiCl 4 -» Ti + MC1 X + alkanes, 

wherein: M is qn element selected from the group consisting of zinc, 

cadmium, mercury, aluminum, gallium, indium, tin, 
silicon, germanium, lead, arsenic and antimony; 
Is an alkyl group; and 
' is some integer value equal to the valence of M. 
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42. 



A method for forming a titanium layer supported by a substrate, comprising 
forming the titanium layer according to the following chemical process (IV): 



(IV) ZnR 2 + H 2 + TiCl 4 -> Ti + ZnCl 2 j/alkanes, 

wherein: R is an alkyl group. 

"43. The method of claim 41 , wherein forming the /Itanium layer comprises forming 
the titanium layer comprising a titanium allojj 



44. An integrated circuit comprising: 

a layer of a titanium alloy, wherein the ti^um^ltoy comprises titanium and an 
element selected from the grouty consisting of zinc, cadmium, mercury, 
aluminum, gallium, indium, til/, silicon, germanium, lead, arsenic and 
antimony; and 
a titanium silicide contact coupled \h the layer. 



45. The integrated circuit of claim 3f, wherein the titanium alloy comprises titanium 
and zinc. 



46. A memory, comprising: 
a memory array; 

a control circuit, operativ&y coupled to the memory array; 
an I/O circuit, operatives coupled to the memory array; and 
wherein the memory ajfray, control circuit and I/O circuit each comprise: 

a layer of a titanium alloy, wherein the titanium alloy comprises titanium 
and an element selected from the group consisting of zinc, 
cadmium, mercury, aluminum, gallium, indium, tin, silicon, 
geixnanium, lead, arsenic and antimony; and 
a titanium silicide contact coupled to the layer. 
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47. The memory of claim 46, wherein the titanium alloy comprises ti^nium and 
zinc. 

48. A contact, comprising: 
a titanium alloy layer formed overlying walls of a coirt&ct hole; and 
a titanium silicide layer formed overlying an exposed silicon base layer of the 

contact hole. 

49. A contact, comprising: 
a titanium alloy layer formed overlying waUs of a contact hole, wherein the 

titanium alloy layer comprises titanium and an element selected from the 
group consisting of zinc, cadmirim, mercury, aluminum, gallium, indium, 
tin, silicon, germanium, lead/^^^afi^ antimony; and 
a titanium silicide layer formed oyerly^j^n exposed silicon base layer of the 
contact hole. 




50. A contact, comprising: 

a titanium alloy layer formed overlying walls of a contact hole, wherein the 

titanium alloy layer comprises titanium and zinc; and 
a titanium silicide l^fyer formed overlying an exposed silicon base layer of the 
contact hoi 

\ 

via, comprising: 

a titanium alloy layer formed overlying walls and an exposed base layer of a 
contact lole; and 

a fill coupled to the titanium alloy layer, wherein the fill comprises a metal 
selected Worn the group consisting of tungsten and aluminum. 



The via of claim^l , wherein the titanium alloy layer comprises titanium and 
zinc. 
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via, comprising 

a titanium alloy laVer formed overlying walls and an exposed base layer of a 

contact hoik wherein the titanium alloy layer comprises titanium and an 
element selected from the group consisting of zinc, cadmium, mercury, 
aluminum, gallium, indium, tin, silicon, germanium, lead, arsenic and 
antimony* and 

a fill coupled to t le titanium alloy layer, wherein the fill comprises a metal 
selected from the group consisting of tungsten and aluminum. 

The via of claim 51, fi^&efconjrising a titanium nitride layer interposed 
between thetjlalnum alloy layer and the fill. 

A via, comprising: 

a titanium allby layer formed overlying walls and an exposed base layer of a 
contafct hole; 

a fill comprising a metal selected from the group consisting of tungsten and 
alun inum; and 

a titanium nitride layer interposed between the titanium alloy layer and the fill 



56. A via, comprising: 

a titanium alloV layer formed overlying walls and an exposed base layer of a 

contactthole, wherein the titanium alloy layer comprises titanium and an 
elementiselected from the group consisting of zinc, cadmium, mercury, 
aluminutn, gallium, indium, tin, silicon, germanium, lead, arsenic and 
antimony; 

a fill comprising a metal selected from the group consisting of tungsten and 
aluminum; and 

a titanium nitridfe layer interposed between the titanium alloy layer and the fill. 
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58. 



59. 



# 



• 



A memory device, comprisir 
a memory array; 

a control circuit operatively cbupled to the memory array; and 

an I/O circuit operatively coupled to the memory array; 

wherein at least one of the memory array, control circuit and I/O circuit 

comprises a contact having a titanium alloy layer formed overlying walls 
of a contact hole and a titanium silicide layer formed overlying an 
exposed silicon base layer of the contact hole. 

A memory device, comprising 
a memory array; 
a control circuit operatively 
an I/O circuit operatively coujpled 
wherein at least one of the 

comprises a via havink 
an exposed base layer 
alloy layer, wherein tfte 
consisting of tungsten 



wherein at least one of the m 
comprises a titanium 




cpupled to the memory array; and 
to the memory array; 
memory array, control circuit and I/O circuit 

a titanium alloy layer formed overlying walls and 
of a contact hole and a fill coupled to the titanium 

fill comprises a metal selected from the group 
and aluminum. 



A memory device, comprising 
a memory array; 

a control circuit operatively doupled to the memory array; and 
an I/O circuit operatively coijpled to the memory array; 

smory array, control circuit and I/O circuit 
ayer, wherein the titanium layer is produced using 
a method, the method! comprising: 

forming a seed layer supported by a substrate by combining a first 

a first reducing agent; and 
lyer supported by the substrate by combining a 



precursor with 
forming the titanium 1 



titanium-containing precursor with the seed layer. 
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